Introduction
============

Breast cancer has a high incidence of malignant tumors in women and is currently on the increase, with the occurrence age becoming increasingly less ([@b1-ol-0-0-6014],[@b2-ol-0-0-6014]). Color Doppler ultrasound and ultrasound elasticity imaging have an important clinical value for the diagnosis of breast cancer ([@b3-ol-0-0-6014]). However, clinical diagnosis is difficult for some early stage breast cancers without abnormality in the non-palpable mass ultrasound examination and with only manifestations of cluster calcification, structure distortion, asymmetric density or small nodular changes in mammography ([@b4-ol-0-0-6014]).

Previous findings showed that 3D X-ray stereo wire localization biopsy operation has high precision, with a diagnostic accordance rate of 90.9%, and an accurate early breast cancer diagnosis rate of up to 100% ([@b5-ol-0-0-6014]), which is useful for clinicians in the selection of an effective treatment method.

In the present study, a retrospective analysis of the clinical data of 80 patients with non-palpable breast lesions diagnosed using molybdenum target X-ray at the Xuzhou Hospital Affiliated to Southeast University (Jiangsu, China) between June, 2011 and July, 2014, was performed with a comparative analysis of one-time success rate of lesion resection by general positioning operation biopsy and 3D stereo wire localization biopsy.

Materials and methods
=====================

### Subjects

A total of 80 cases diagnosed according to the preoperative positioning methods were divided into 40 cases of rough positioning (group A) and 40 cases of 3D solid wire localization (group B). The inclusion criteria for the study were: clinical palpation without finding lesions of small sand-like calcification, suspicious clustered calcifications, structure distortion, asymmetric dense and suspicious nodules only in molybdenum target X-ray photography; on the basis of the standard classification ([@b6-ol-0-0-6014]) of breast imaging reporting and data system, BI-RADS of USA Radiological Society, the patients of class BI-RADS-4 and class BI-RADS-3 (required lesion biopsy for their anxiety). The exclusion criteria for the study were: indeterminate class BI-RADS-0 that needed further imaging examination; class BI-RADS-1, 2 normal and benign lesions; part of class BI-RADS-3 patients who agreed on 6-month follow-up review; and class BI-RADS-5 diagnosed with breast cancer.

The molybdenum target X-ray film was read by two experienced physicians for the diagnosis of breast imaging on the special workstation. Lesions were classified on the basis of the BI-RADS standard classification, and if there were differences of opinion, case discussion was expanded in the department until the classification results were consistent.

### Patients characteristics

Patients in group A were 25--61 years (average age, 44±5 years). In the molybdenum target X-ray examination group, there were 24 cases of sand-like calcification, 8 cases of small suspicious distortion, 5 cases of clustered calcifications, and 3 cases of asymmetric structure of dense and suspicious nodules. The patients in group B were 28--62 years (average age, 45±4 years). The molybdenum target X-ray examination revealed 26 cases of sand-like calcification, 7 cases of small suspicious distortion, 5 cases of clustered calcifications, and 2 cases of asymmetric structure of dense and suspicious nodules. There was no statistically significant difference in the age (t=−0.348, P=0.367\>0.05) and results of molybdenum target X-ray examination (U=7.5, P=0.885\>0.05) between the patients of the two groups.

### Instruments and equipment

Full digital breast X-ray machine and the supporting 3D stereotactic system (Hologic, Bedford, MA, USA), and double hook wire localization needle (Budd Co., Philadelphia, PA, USA) were used for imaging.

### Methods

The patients underwent routine mammography axial, lateral and standard mediolateral oblique radiography.

### General positioning method

Each breast was regarded as a clock dial, and according to the preoperative routine mammography axial and standard lateral image, the location of the lesion in the quadrant and the time range of the corresponding clock disc was assessed. Adobe Photoshop CS version 10.0 (Adobe Systems, Inc., San Jose, CA, USA) was used to measure the imaging distance from the nipple to the papillary lesions, and the reports were filled operating physicians for surgical biopsy.

### 3D stereo wire localization method

Patients were required to be seated. A puncture rack was installed, and the lesion puncture was placed into the placement box, radiography was assessed and the lesions in the operational range were adjusted ([Fig. 1](#f1-ol-0-0-6014){ref-type="fig"}), and fixed by oppression. The position of the needle tip was calibrated, and the coordinates were 0.- axis Z. Perturbation of +15° and −15° film was determined in the digital spot mammography, the target lesions display system was selected, and the puncture point x, y and z axes were accurately calculated by computer to determine the needle point and needle depth. Regular disinfection, and local anesthesia, were used and the needle puncture was inserted, and radiography confirmed the correct position ([Fig. 2](#f2-ol-0-0-6014){ref-type="fig"}). The needle sheath, and indwelling double hook wire was pulled out ([Fig. 3](#f3-ol-0-0-6014){ref-type="fig"}), and the body part of the guide wire was excised and fixed by ligule tape winding.

### Biopsy operation

At the general location of the lesion, the surgeons made incisions according to the focus range provided by the radiologists. The operation excision range was generally based on the lesion size. For the lesions localized by 3D stereo wire, the surgeons followed guided wire localization to excise the lesion biopsy; with surgical resection being generally in the range of 20 mm around the tip of localization wires. Two groups of cases were marked long, short, and single, or double line of resection specimens based on the direction and position in the operation process, and then the specimen was sent to the radiology radiograph. The radiologist compared specimen radiography and preoperative axial and lateral radiographs, and observed the resected specimen to determine whether lesions were completely contained. If the lesion size, quantity, and scope were consistent with previous X-ray film, it was considered as completely removed ([Fig. 4](#f4-ol-0-0-6014){ref-type="fig"}), and the needle head was inserted into the pathological lesions. However, if the lesion was not completely removed according to the position of marked lines, the physician resected the remaining lesions, and the specimens were sent to the Department of Pathology.

### Statistical analysis

Data were analyzed using statistical software SPSS 16.0 (Chicago, IL, USA). The measurement data of approximate normal distribution are presented as mean ± SD, and the groups were compared by the independent sample Student\'s t-test. Measurement data were obtained using the Mann-Whitney U test, χ^2^ test and non-parametric test. P\<0.05 was considered as the difference with statistical significance.

Results
=======

Of the 40 cases of group A, 33 cases completed one-time resection of lesions (82.5% success rate), of which, 5 cases were partially removed, 3 cases underwent a second total resection, and 2 cases did not cut to the lesion, even after six months of repositioning of resection. Of the 40 cases of group B, 38 cases completed one-time resection of lesions (95% success rate), 2 patients had vagal reaction, and were required to rest for a few minutes, prior to completing positioning with successful resection.

As the moving range was extremely large prior to the operation, the biopsy resulted in the guide wire moving, and the radiologist resected the incomplete resection a second time in two patients. These results showed that the success rate of one-time complete lesion resection of group B was significantly higher than that of group A (95 vs. 82.5%), and the difference was statistically significant (χ^2^=3.638, P\<0.05).

Discussion
==========

The performance of specific imaging of non-palpable breast lesions is poor with difficulties for the differentiation of benign, and malignant lesions ([@b7-ol-0-0-6014]). Prior to the introduction of the 3D stereotactic localization system for the non-palpable lesions that were only displayed using mammography, the traditional general clinical positioning methods were used to provide the location of the lesion to surgeons. General location requirements for the technical level of radiologists and surgeons are higher, and the positioning range as well as the operation excision range are larger. At the same time, because the position in the operation is different from the one in the film with the breast oppression image, accurate resection of the lesion becomes difficult due to a deviation in the location of the lesion during surgery.

At present, some hospitals use molybdenum target 2D guide wire localization technique, known as 2D wire localization. It can just provide × and y axes of the target lesions, but the determination of z axis, the value of the depth of the needle requires the experience of radiologists, and is bound to cause a distance error between the tip and target lesion to expand the scope of operation ([@b8-ol-0-0-6014]). Although the 2D wire localization technique is relatively more accurate than that of general positioning, the depth of the needle is easily influenced by subjective factors, and is less accurate than 3D stereo positioning. Evidence has shown that, the accuracy of 2D guided wire localization and the comfort it brings to the patients is lower than that of 3D stereo wire localization ([@b8-ol-0-0-6014]).

The 3D stereotactic localization system has been developed based on 2D wire localization, but adds another dimension. Additionally, through the computer the exact 3D coordinates of target lesions can be calculated for more accurate positioning. It can also determine the resection range of lesions as well as smaller resection range, once the guide wire is placed by the surgeon and there is less damage to the normal breast tissue. The 3D stereo wire localization technique guided by the molybdenum target may identify an earlier palpation-negative lesion that can only be found in the X-ray examination through guide wire orientation to direct clinicians during excision and the pathological examination. This is important in the precise excision of the lesion, which can further improve the earlier diagnostic rate of breast cancer and the accurate rate of resection ([@b9-ol-0-0-6014]).

To determine the shortest distance from the lesion to the surface is particularly important to minimize the damage to the mammary gland during surgery. Finding the shortest path can reduce normal glandular tissue of the guide wire and resected tissue during surgery. To achieve this, we improved the manner in which the axial needle was inserted in different positions selected for different puncture directions, taking the comfort of patients into consideration. An axial needle was used for the lesions generally located in the inner and outer quadrant; for the lesion located in the lateral or medial quadrant, with the puncture rack being rotated to the position of 90°; whereas for lesions under the internal or external quadrant, the puncture rack was generally rotated to 45° or 60°.

As the precision requirements of 3D stereo wire localization technique are higher, authors suggest that in the course of the operation the following points remain to be clarified: i) after fixing the lesions, patients should remain stationary during operation; ii) because the patients are seated and see the surgical procedure, a few patients may have vagal reaction, and the clinical manifestations thereof are dizziness, pale, rapid heartbeat, sweating and weakness in the limbs ([@b9-ol-0-0-6014]). At that time, patients should be allowed to relax or rest in supine position for a few minutes. Most of the patients recovered by themselves to complete the positioning operation; severe clinical manifestations were alleviated after injection of atropine and patients continued until completion of the positioning operation, or returned on another day. To avoid the vagal reaction of patients before and during surgery because of nervousness, communication should be constant with the patient in order to relieve the tension; iii) since breast compression is needed for the guide wire localization, it is not appropriate to use this for patients with extremely small and thin breasts; iv) it is not appropriate to use wire localization for the patients whose lesion location is extremely high and close to the chest wall, and by adjusting the gantry angle whose lesion cannot be placed in the positioning frame; and v) although the guide wire localization technique operation is simple and safe, there is a possibility of hematoma around the location points. Guide wire localization technique should also not be used for patients with coagulation dysfunction.

In conclusion, the 3D stereo wire localization technique guided by the full digital breast X-ray machine has an important diagnostic value for the palpation-negative breast lesions, as it can be useful for earlier identification, diagnosis and treatment of breast lesions, and through various technical improvements, positioning may provide a more accurate image with smaller operation excision scope ([@b10-ol-0-0-6014]). This meets the demand for esthetic beauty and quality of life of women and is worthy of clinical application and promotion. As the study time was short and a small sample size was included in the present study, there are certain limitations to the use of the wire localization technique for the cases whose images had structural distortion and were asymmetrically dense. Future studies may identify more useful ways of conducting biopsy for the abovementioned cases.
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